3. BaseCaseForecas

3.1. Introduction

Thischapter describesthe Base Case or “businessasusual” forecast devel oped for New Hamp-
shireusing the ENERGY 2020 and REMI (Regiona Economic Models, Inc.) models. Moredetailson
how each model works can befound in Appendices 2 and 3. ENERGY 2020 forecasts demands by
economic sectors(residentia, commercia, industria, and transportation). Section 3.1 providesan over-
view of the Base Caseforecast. Sections 3.2 through 3.5 providefurther detail related to theresidential,
commercid, industria, and transportation sectors.

TheBase Caseforecast isan attempt to project amost likely or “ best guess’ futuretrgjectory of
the energy and economic systemin New Hampshire, for the purposes of stimulating ideasfor potential
policies, and testing for the expected impacts of potential policies.

TheBase Caseforecast isbased in part upon forecasts of global fossil fuel pricesfromtheUS
Department of Energy’sEnergy Information Administration (EIA). EIA iscurrently forecasting pricesto
bevery stable, with dight declinesinreal prices(that is, pricesexpressed in constant dollarssuch asyear
2000 dollars) projected over the next twenty years. Historically, however, fossil fuel priceshave shown
periodsof great volatility, largely dueto geopolitical events. Asaresult, it was suggested in stakehol der
discussionsthat the policy smulations conducted should consider ahypothetical scenarioinwhichfossl
fuel pricesfollowed historical patternsof volatility, rather than only the EIA projections of stability and
modest decline. Thishypothetical “high price” scenario alowsustotest potential energy policiesagainst
both the Base Caseforecast and an alternative hypothetical price spikeevent. Section 3.4 describesthe
aternativefue price scenario and the effects of these dternativefud pricesupon key variablesreativeto
the base caseforecast.

3.2 BaseCaseForecagt Overview

The Base Caseforecastsenergy demand using economic drivers, energy prices, and themodd’s
ca culationsof the costsand benefitsof investmentsin energy efficiency. Economicdriversof New Hamp-
shire'senergy demand include personal income, commercial output, and industria output. Theenergy

pricescons st of thewellhead price of gas, theworld price of oil, and the minemouth price of coal.
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Electricity pricesare calcul ated with datadrawn from the model (Appendix 2 hasmoreinformation on
how themodedl calculatesthisdata).

Overall, the Base Case projectsthat total New Hampshire energy demand isexpected to grow at
an average rate of 2.2% annually between 2000 and 2020. Qil, the fuel with the highest demand, is
forecasted to grow at only 2.0% per year, while electricity and natural gas grow at 3.1% and 3.2%
respectively. Itisimportant to notethat this projection showsthat the use of energy isforecast to grow at
rateswell abovethe growthin population (projected to be <1%), meaning that wewill seeanincreasein
energy use per capitaover thenext 20 years.

Figure3.1 Secondary Fuel Demands(TBtu)

Secondary Fuel Demands for the Base Case

TBtu
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Figure 3.1 depictsthe Base Case forecast of New Hampshire's secondary energy demand by
fuel. Secondary energy demand refersto energy consumed at point of fina use; for example, itincludesthe
electricity we useto power our homesand business. By contrast, primary energy demand includesall
energy at point of first use, which consists of the use of fuel sat power plantsto generate e ectricity, aswell
asto heat our homes. Asaresult, somefuels, such asnatural gasthat isused both to heat homesand to
generate el ectricity, isincluded in both definitions. We use both definitionsin order to understand
how weusefuelsoveral, aswell ashow much electricity we useand how it isgenerated. For further
detail, Table 3.1 below listsforecasted secondary demandsand their growth rates.
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Table3.1 Secondary Fuel Demands(TBtu/Yr)

Base Case Forecast
Secondary Fuel Demands (TBtu/Yr)

1990 2000 2005 2010 2015 2020
Electric 30.64 35.07 41.95 50.91 59.57 65.64
Gas 14.45 21.19 25.93 30.46 35.45 40.11
Coal 0.83 0.04 0.04 0.04 0.04 0.04
oil 47.78 65.44 73.32 81.22 89.86 98.03
Biomass 23.71 35.20 37.12 38.06 41.15 44.39
Solar 0.00 0.00 0.00 0.00 0.00 0.00
LPG 7.64 8.99 9.60 10.16 10.86 11.64
Total 125.05 165.93 187.96 210.86 236.93 259.85

Cumulative Growth Rate (%)

Electric 1.4% 0.0% 3.6% 3.7% 3.5% 3.1%
Gas 3.8% 0.0% 4.0% 3.6% 3.4% 3.2%
Coal -29.9% 0.0% -0.9% -1.1% -0.8% -0.5%
QOil 3.1% 0.0% 2.3% 2.2% 2.1% 2.0%
Biomass 4.0% 0.0% 1.1% 0.8% 1.0% 1.2%
Solar 0.0% 0.0% 0.0% -0.3% 0.2% 0.8%
LPG 1.6% 0.0% 1.3% 1.2% 1.3% 1.3%
Total 2.8% 0.0% 2.5% 2.4% 2.4% 2.2%

Table 3.2 showstheforecast of primary energy consumption, expected to increase at arate of
1.66%. Natural gasisprojected to grow at amuch faster rate than oil (4.39% compared to 1.85%). Asa
result, themode projectsashiftin consumptionfromoil togasover thetwenty year forecast period. Thisgrowth
islargdy dueto the congtruction of new combined cyclegasplantsfor eectricgeneration.

Table3.2 Primary Energy Consumption (TBtu/YTr)

Base Case Forecast
Primary Energy Consumption (TBtu/Yr)

1995 2000 2005 2010 2015 2020

Gas 33.159 86.232 129.121 152.085 184.384 207.514
Coal 21.148 60.701 56.872 60.142 60.455 60.697
Oil 61.801 116.509 121.637 140.705 156.036 168.637
Biomass 31.726 46.765 47.299 42.575 45.825 48.758
Solar 0.004 0.004 0.004 0.004 0.004 0.005
LPG 8.215 8.992 9.599 10.164 10.860 11.642
Hydro/Nuclear 46.694 144.682 149.423 149.423 149.423 149.423
Total 202.746  463.884 513.954 555.098 606.986 646.676

Cumulative Growth Rate (%)

Gas 19.11% 0.00% 8.07% 5.67% 5.07% 4.39%
Coal 21.09% 0.00% -1.30% -0.09% -0.03% 0.00%
Oil 12.68% 0.00% 0.86% 1.89% 1.95% 1.85%
Biomass 7.76% 0.00% 0.23% -0.94% -0.14% 0.21%
Solar -0.52% 0.00% 0.00% -0.27% 0.17% 0.85%
LPG 1.81% 0.00% 1.31% 1.23% 1.26% 1.29%

Hydro/Nuclear 22.62% 0.00% 0.64% 0.32% 0.21% 0.16%
Total 16.55% 0.00% 2.05% 1.80% 1.79% 1.66% 3-3




Table3.3. New HampshireEconomic Summary

Base Case Forecast
New Hampshire Economic Summary

1990 2000 2005 2010 2015 2020
Employment (Thousands) 571.94 699.80 741.20 777.13 813.02 842.42
Population (Millions) 111 1.22 1.28 1.34 141 1.48

Nominal Dollars
GRP (B%) 24.02 51.16 72.49 99.15 132.20 172.18
Personal Income (B$) 23.03 39.86 49.63 62.60 78.25 96.86
Disposable Income/Capita ($) 23,885 37,753 46,352 57,675 70,626 85,539
2000 Dollars
GRP (2000 B$) 31.85 51.16 63.76 75.96 88.22 100.08
Personal Income (2000 B$) 30.54 39.86 43.65 47.95 52.22 56.30
Disposable Income/Capita (2000 $) 31,673 37,753 40,771 44,185 47,131 49,721
Cumulative Growth Rate (%)

Employment 2.02% 0.00% 1.15% 1.05% 1.00% 0.93%
Population 0.92% 0.00% 1.04% 0.99% 0.98% 0.98%
GRP 4.74% 0.00% 4.41% 3.95% 3.63% 3.36%
Personal Income 2.66% 0.00% 1.82% 1.85% 1.80% 1.73%
Disposable Income/Capita 1.76% 0.00% 1.54% 1.57% 1.48% 1.38%

Economicgrowthlargdy influencestheenergy demand growth shown above. Table3.3summarizes

thekey economicindicatorsinthe Base Case, which dl show growth over theforecast period. Gross

Regiona Product (GRP) growsby 3.36%; persond incomegrowshby 1.73%; and disposableincomeper
capitagrowsby 1.38%. Employment and population asoincreasemodestly at .93% and .98% respectively.
In addition to impacting the overal economy, energy pricesa so act asdriverson energy demand.
Table 3.4 summarizesthe Base Case projections of the pricesof primary fuels. After asignificant price
spikeintheyear 2000, the energy prices settled back and areforecasted to have very littlegrowthinrea
terms. Thewellhead price of gasincreases0.9%, whiletheworld il priceincreases0.3%. It should be
noted that thereisasignificant level of disagreement over thefuture priceof fossil fuels, which arenotori-
oudly difficult to project dueto themany factorsthat impact their price. Figure3.2illustratesthetrend of

fuel pricesused inthe Base Case.
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Table3.4 Primary Fuel Prices

Base Case Forecast
Primary Fuel Prices (2000$/mmBtu)

1990-1999
Average 2000 2005 2010 2015 2020
Wellhead Price of Gas 2.16 4.86 2.27 2.53 2.63 2.74
Minemouth Price of Coal 1.01 0.79 0.69 0.65 0.62 0.59
World Price of Oil 3.55 5.20 3.54 3.62 3.72 3.80
Cumulative Growth Rate (%)
Wellhead Price of Gas 0.0% 16.2% 0.5% 1.0% 1.0% 0.9%
Minemouth Price of Coal 0.0% -4.9% -3.7% -2.9% -2.4% -2.1%
World Price of Oil 0.0% 7.6% 0.0% 0.1% 0.2% 0.3%

Table3.5liststhevaluesfor New Hampshire's energy-related carbon dioxide (CO,) emissions.
Ascanbeseeninthetable, total energy-related CO, emissionsare expected toincreaseat arate of 2.2%
annually over theforecast period. Thisisthesameamount that our overall energy useisprojectedto

Primary Fuel Prices for the Base Case
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Table3.5 New HampshireCO, Emissions(Million TonsCO_¢/Year)

Base Case Forecast
New Hampshire CO2 Emissions (Million Tons CO2e/Year)

1995 2000 2005 2010 2015 2020
Residential 3.65 3.67 3.84 4.06 4.30 4.55
Commercial 1.24 1.37 1.60 1.81 201 2.20
Industrial 2.37 3.46 411 4.69 5.46 6.19
Transportation 5.73 7.04 8.77 10.05 11.47 12.90
Electric Utility 3.75 16.98 18.04 20.82 23.13 24.63
Total 16.74 32.52 36.36 41.43 46.37 50.46

Cumulative Growth Rate

Residential 0.1% 0.0% 0.9% 1.0% 1.0% 1.1%
Commercial 2.0% 0.0% 3.1% 2.8% 2.6% 2.4%
Industrial 7.6% 0.0% 3.5% 3.0% 3.0% 2.9%
Transportation 4.1% 0.0% 4.4% 3.6% 3.3% 3.0%
Electric Utility 30.2% 0.0% 1.2% 2.0% 2.1% 1.9%
Total 13.3% 0.0% 2.2% 2.4% 2.4% 2.2%

increase, so that under the“businessasusua” forecast, our CO, emissionswill continueat current rates.
Consequently, if weremain on our current track, wewill not be using cleaner energy over the next 20

years.

3.3 Regdential Forecast

New Hampshire hasapproximately 1.2 million residentsin the state'sten counties. Accordingto
the 2000 census, New Hampshire has 547,000 individual households. Most householdsinthe stateare
singlefamily. Accordingtothe ENERGY 2020 moded, New Hampshire spopul ationisexpected to grow
by lessthan 1% annually through theyear 2020.

Intheresidentia forecast, demand grows moderately over theforecast period for eachfud. Table
3.6 summarizestheforecasted resdentia demand and growth rates. Asshown inthesummary table, tota
residential demand is projected to grow at an averagerate of 1.3% between the years 2000 and 2020.
This1.3% growthinresidential demand isdightly lower than growth of personal income, projectedto be
moderateat 1.7%. Residential demand growsat adower rate than personal incomedueto higher levels
of energy efficiency over time, amodest but positive outcomeof our investmentsin energy efficiency.

With respect to specific fuels, ENERGY 2020 projectsthat the growth of natural gasand electric-
ity (1.9% and 2.0%) ishigher than the growth of oil (0.9%) over theforecast period. Thisrelationship
reflectsahigher market sharefor natural gasand electricity relativetoail.

Table 3.7 summarizestheforecast of resdential demand for seven end uses. Theend usesinclude
Space hesting, water heating, refrigeration, lighting, air conditioning, other substitutableend usesand other
non-substitutables. Other substitutable end usesinclude cooking and clothesdrying, because severa
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Table3.6 Residential Demand Summary

Base Case Forecast
Residential Demand Summary
1990 2000 2005 2010 2015 2020

Personal Income

1998 B$/Yr 30.539 39.862 43.652 47.955 52.220 56.303

Cumulative Growth Rate 2.7% 0.0% 1.8% 1.9% 1.8% 1.7%
Demand (Tbtu/Yr)

Electric 11.752 12.740 13.985 15.809 17.654 19.134

Gas 5.986 6.906 7.442 8.197 9.074 10.070

Qil 21.100 28.920 29.996 31.555 33.121 34.667

Biomass 3.684 2.700 2.814 2.996 3.215 3.458

Solar 0.003 0.003 0.003 0.003 0.003 0.004

LPG 5.254 6.727 7.137 7.493 7.867 8.281

Total 47.778 57.997 61.376 66.054 70.935 75.613
Cumulative Demand Growth Rate

Electric 0.8% 0.0% 1.9% 2.2% 2.2% 2.0%

Gas 1.4% 0.0% 1.5% 1.7% 1.8% 1.9%

Qil 3.2% 0.0% 0.7% 0.9% 0.9% 0.9%

Biomass -3.1% 0.0% 0.8% 1.0% 1.2% 1.2%

Solar 0.2% 0.0% 0.4% 0.5% 0.8% 1.1%

LPG 2.5% 0.0% 1.2% 1.1% 1.0% 1.0%

Total 1.9% 0.0% 1.1% 1.3% 1.3% 1.3%

energy sources can beused for these activities, including gasand electricity. Other non-substitutables,
which arethoseitemsthat must use e ectricity, include computers, TV's, clotheswashers, and other electri-
cal devices. All end usesare projected to grow moderately over theforecast period. Thedemand grows
most significantly for other substitutables (1.9%), lighting (1.7%), and water heating (1.5%). Air condi-
tioning (1.0%) and refrigeration (1.0%) havelower growth ratesdueto theimpact of efficiency standards
for thesetwo end uses.

Between 2000 and 2010, residentia electric pricesare projected to decline at an average
annua growth rate of —2.85%. By 2020, theaverage growth steadiesat —45%. Residentia pricesof gas,
oil, biomass, and L PG remainrelatively flat through 2020. Figure 3.3 showstheresidentia energy prices
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Table3.7 Residential End UseDemand Summary

3-8

Base Case Forecast

Residential Enduse Demand Summary

1990 2000 2005 2010 2015 2020
Personal Income
1998 B$/Yr 30.54 39.86 43.65 47.95 52.22 56.30
Cumulative Growth Rate 2.7% 0.0% 1.8% 1.9% 1.8% 1.7%
Demand (Thtu/Yr)
Space Heating 26.35 29.18 30.47 32.47 34.60 36.65
Water Heating 11.73 17.32 18.66 20.29 21.92 23.54
Other Subs 2.72 3.84 4.24 471 5.16 5.57
Refrigeration 3.32 3.71 3.81 4.01 4.25 4.50
Lighting 0.76 0.81 0.86 0.94 1.06 1.14
Air Condition 0.54 0.60 0.60 0.64 0.69 0.73
Other Non-Subs 2.36 2.53 2.74 3.00 3.26 3.50
Total 47.78 58.00 61.38 66.06 70.94 75.62
Cumulative Demand Growth Rate
Space Heating 1.0% 0.0% 0.9% 1.1% 1.1% 1.1%
Water Heating 3.9% 0.0% 1.5% 1.6% 1.6% 1.5%
Other Subs 3.4% 0.0% 2.0% 2.0% 2.0% 1.9%
Refrigeration 1.1% 0.0% 0.5% 0.8% 0.9% 1.0%
Lighting 0.7% 0.0% 1.0% 1.5% 1.8% 1.7%
Air Condition 1.1% 0.0% 0.1% 0.6% 1.0% 1.0%
Other Non-Subs 0.7% 0.0% 1.6% 1.7% 1.7% 1.6%
Total 1.9% 0.0% 1.1% 1.3% 1.3% 1.3%
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Table3.8 Residential Energy Prices

Base Case Forecast
Residential Energy Prices (2000 $/mmBtu)

1990 2000 2005 2010 2015 2020
Electric 38.84 34.44 27.87 25.89 28.82 31.46
Gas 10.03 9.49 8.57 8.28 8.00 7.98
Qil 10.88 9.80 7.88 8.06 8.39 8.58
Biomass 5.57 5.57 5.57 5.57 5.57 5.57
Solar 38.84 34.44 27.87 25.89 28.82 31.46
LPG 17.72 17.23 17.39 17.57 17.20 17.10

Cumulative Growth Rate

Electric -1.20% 0.00% -4.23% -2.85% -1.19% -0.45%
Gas -0.55% 0.00% -2.06% -1.37% -1.14% -0.87%
Qil -1.05% 0.00% -4.36% -1.95% -1.04% -0.66%
Biomass 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Solar -1.20% 0.00% -4.23% -2.85% -1.19% -0.45%
LPG -0.28% 0.00% 0.19% 0.20% -0.01% -0.04%

by fuel and Table 3.8 summarizestheforecasted pricesand their growth rates.
Overall, intheBase Caseor “businessasusual” forecast, pricesfor residentia customers

remain stable over theentireforecast horizon.

34 Commercial Forecast
New Hampshirehasastrong commercid sector, withasignificant presenceindl partsof thestate.
Major commercial sectorsin New Hampshireincluderetail establishments, computer programming and

New Hampshire Commercial Fuel Demands
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related services, health services, and other non-manufacturing professional activities.

Figure 3.4illustratestheforecast of commercia demand by fuel type. Table 3.9 summarizesthe
forecasted demandsand growth rates. Aslistedin Table 3.9, total commercial demand isexpected to
grow at arateof 2.7% over theforecast period. Thegrowth of commercia economic output isdightly less
at 2.6%. Thehigher growthin energy usageisdueto anincreasein energy used by thecommercia sector
per dollar of output, which suggeststhat the commercia sector will actually becomelessefficient in our

Table3.9. Commercial Demand Summary

Base Case Forecast
Commercial Demand Summary

1990 2000 2005 2010 2015 2020

Economic Output
1998 B$/Yr 38.496 55.837 65.267 74.856 84.189 92.950
Cumulative Growth Rate 3.7% 0.0% 3.1% 2.9% 2.7% 2.6%

Demand (Tbtu/Yr)
Electric 7.22 13.34 16.08 19.60 22.83 25.08
Gas 5.14 7.81 9.73 11.44 13.04 14.59
Coal 0.13 0.04 0.04 0.04 0.04 0.04
Oil 19.55 12.02 13.61 15.21 16.69 18.13
Biomass 0.23 0.43 0.52 0.59 0.64 0.70
Solar 0.00 0.00 0.00 0.00 0.00 0.00
LPG 0.93 1.25 143 1.55 1.69 1.85
Total 33.20 34.90 4141 48.43 54.94 60.39

Cumulative Demand Growth Rate

Electric 6.1% 0.0% 3.7% 3.9% 3.6% 3.2%
Gas 4.2% 0.0% 4.4% 3.8% 3.4% 3.1%
Coal -11.1% 0.0% -1.0% -1.1% -0.8% -0.5%
Oil -4.9% 0.0% 2.5% 2.4% 2.2% 2.1%
Biomass 6.1% 0.0% 3.7% 3.0% 2.7% 2.4%
Solar -0.6% 0.0% -0.3% -2.7% -2.1% -0.3%
LPG 3.0% 0.0% 2.7% 2.2% 2.0% 2.0%
Total 0.5% 0.0% 3.4% 3.3% 3.0% 2.7%

“businessasusua” forecast unlesspolicesor programsare created to increase efficiency.

Theforecast of commercia demand indicatesashifting of dominant fuelsover theforecast period.
Consgtent withtheoverall forecadt, thehistorically dominant fuel, whichisail (2.1% growth), shiftsto both
natural gas(3.1% growth) and eectricity (3.2% growth).

Table3.10 summarizescommercia demand, showing moderategrowthinthe sevenend uses. Air
conditioning demand growsthemost a arate of 3.4%; lighting seesthed owest growth at 2.0%, showingthe
impactsof efficiency investments. Commercial energy pricesare projectedto declineoveral. TheBase
Caseprojectseectric pricesto declinein the short term, and then begin to grow after 2009, resultinginan
overal modest decline. By 2020, the average annual growth rate of commercia electric pricesis—72%.
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Table3.10 Commercial EnduseDemand Summary

Base Case Forecast
Commercial Enduse Demand Summary

1990 2000 2005 2010 2015 2020

Economic Output
1998 B$/Yr 38.50 55.84 65.27 74.86 84.19 92.95
Cumulative Growth Rate 3.7% 0.0% 3.1% 2.9% 2.7% 2.6%

Demand (Tbtu/Yr)
Space Heating 17.97 20.42 24.54 28.92 32.93 36.23
Water Heating 1.21 1.39 1.59 1.78 1.95 2.13
Other Subs 0.11 0.18 0.22 0.25 0.29 0.32
Refrigeration 0.44 0.83 1.00 1.19 1.35 1.49
Lighting 3.42 6.18 6.92 7.70 8.45 9.26
Air Condition 1.93 3.60 4.44 5.49 6.47 7.11
Other Non-Subs 0.15 0.28 0.34 0.39 0.44 0.49
Feedstocks 7.95 2.02 2.36 2.71 3.05 3.37
Total 33.20 34.90 41.41 48.43 54.94 60.39

Cumulative Demand Growth Rate

Space Heating 1.3% 0.0% 3.7% 3.5% 3.2% 2.9%
Water Heating 1.3% 0.0% 2.8% 2.5% 2.3% 2.2%
Other Subs 5.0% 0.0% 3.4% 3.2% 3.0% 2.7%
Refrigeration 6.2% 0.0% 3.9% 3.6% 3.3% 3.0%
Lighting 5.9% 0.0% 2.3% 2.2% 2.1% 2.0%
Air Condition 6.2% 0.0% 4.2% 4.2% 3.9% 3.4%
Other Non-Subs 6.2% 0.0% 3.6% 3.4% 3.1% 2.8%
Feedstocks -13.7% 0.0% 3.1% 2.9% 2.7% 2.5%
Total 0.5% 0.0% 3.4% 3.3% 3.0% 2.7%

Thenon-electric pricesshow no change or adight declinethrough 2020. Commercia natural gasprices
declineby —0.43, while commercid oil pricesdeclineby —0.62%. Table 3.11 summarizestheforecast of
commercia energy prices, and Figure 3.5illustratestherelationship among thefud prices.

Commercial Fuel Prices for the Base Case
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Figure3.5 Commercial Energy Prices
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Table3.11 Commercial Energy Prices

Base Case Forecast
Commercial Energy Prices (2000 $/mmBtu)

1990 2000 2005 2010 2015 2020
Electric 34.89 27.47 22.22 17.44 20.37 23.03
Gas 8.14 7.09 6.39 6.48 6.36 6.50
Coal 3.47 1.96 1.87 1.79 1.72 1.65
oil 8.46 7.46 6.12 6.26 6.46 6.59
Biomass 414 414 4.14 4.14 414 4.14
Solar 34.89 27.47 22.22 17.44 20.37 23.03
LPG 15.04 13.66 13.79 13.93 13.63 13.56

Cumulative Growth Rate

Electric -2.39% 0.00% -4.24% -4.55% -1.99% -0.88%
Gas -1.39% 0.00% -2.06% -0.90% -0.72% -0.43%
Coal -5.72% 0.00% -0.90% -0.87% -0.87% -0.85%
o]] -1.27% 0.00% -3.94% -1.75% -0.96% -0.62%
Biomass 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Solar -2.39% 0.00% -4.24% -4.55% -1.99% -0.88%
LPG -0.96% 0.00% 0.19% 0.20% -0.01% -0.04%

35 Indudgrial Forecast

New Hampshire hasastrong and diverseindustrial sector, with no singleindustry dominating.
Someof themgor energy usersintheindustria sector include paper mills, machineand computer manu-
facturing, and e ectroni ¢ equipment manufacturing.

Overdl energy demand of industrid customersisexpectedtoincreaseat an averageannua growth
rate of 2.6%, whileindustria output growsat 4.2%. Thisdifferenceislargely duetothehigher growthin
economic output inthelessenergy intensiveindustries.

Electricity demand is expected to follow overall economic growth at arate of 4.2%. These
industries, such asthe manufacturing of machinesand e ectric equipment, athough lessenergy intensive
overal, still useasignificant amount of electricity. Table3.12 summarizestheforecast of industrial de-
mand.

Industrial energy growthisdominated by two industries, Machines & Equipment (SIC 35) and
Electric Equipment (SIC 36). Theenergy growth reflectsthe economic growthintheseindustries. Table
3.13 detailstheforecasted demand by industry.

Table3.14 summarizestheforecast of industria prices. AsshowninTable 3.14, industrid energy
pricesdropintheearly years. Electricity pricesincreaseinlater yearsproducing adight (0.22%) increase
by 2020. Gasand oil pricesalso recover somewhat but still show along-term (—0.94%) reduction.
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Table3.12 Indugtrial Demand Summary

Base Case Forecast
Industrial Demand Summary

1990 2000 2005 2010 2015 2020

Economic Output
1998 B$/Yr 16.199 37.513 49.391 60.070 72.987 85.957
Cumulative Growth Rate 8.4% 0.0% 5.5% 4.7% 4.4% 4.2%

Demand (Tbtu/Yr)

Electric 11.66 8.99 11.89 1551 19.08 21.42
Gas 3.32 6.47 8.76 10.82 13.33 15.45
Coal 0.70 0.00 0.00 0.00 0.00 0.00
Oil 7.14 24.50 29.71 34.46 40.05 45.23
Biomass 19.79 32.06 33.79 34.48 37.29 40.23
Solar 0.00 0.00 0.00 0.00 0.00 0.00
LPG 1.46 1.02 1.04 1.12 131 1.52
Total 44.07 73.03 85.18 96.38 111.06 123.85

Cumulative Demand Growth Rate

Electric -2.6% 0.0% 5.6% 5.5% 5.0% 4.3%
Gas 6.7% 0.0% 6.1% 5.2% 4.8% 4.4%
Coal 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Qil 12.3% 0.0% 3.9% 3.4% 3.3% 3.1%
Biomass 4.8% 0.0% 1.1% 0.7% 1.0% 1.1%
Solar 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
LPG -3.6% 0.0% 0.4% 0.9% 1.7% 2.0%
Total 5.1% 0.0% 3.1% 2.8% 2.8% 2.6%

3.6 Transportation Forecast

Thelegidation that mandated devel opment of the New Hampshire Energy Plan, House Bill 443,
did not cal for ananaysisof energy useintransportation. However, transportation isamajor component
of thegtate' senergy use, andislarger thanindustria, commercia or residentia use. Inaddition, energy use
for transportationisexpected to grow morethan any other typeof use, making it anincreasingly important
issueinthestate sfuture energy planning efforts.

Becauseitisanimportant part of energy useinal statesand regions, the ENERGY 2020
model used in developing informationfor thisenergy plan eva uatestransportation energy use. Whilewe
do not focuson thisissue, we present theinformation generated by ENERGY 2020 so that policy makers
and stakehol dershaveinformation avail ablefor futurediscussons.

Table3.15 summarizestheforecast of trangportation demands. Totd transportation demandisexpect-
ed to grow at arate of 3.0% over theforecast period. Automobiles continue to be the dominant mode of
trangportation, with thelargest demand of any sector and agrowthrateof 3.0%. Trainand marinemodes, while
having smal demands, havethehighest projected growth rates, 5.3% and 5.2% respectively.

Table 3.16 summarizestheforecasted transportation energy pricesand growth rates, which shows
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Table3.13 Indugrial Demand Summary by Industry

Base Case Forecast
Industrial Demand Summary by Industry
1990 2000 2005 2010 2015 2020
Economic Output
1998 B$/Yr
SIC 26 Paper 1.10 1.13 1.12 1.17 1.29 1.41
SIC 35 Machines & Computer 3.27 13.50 21.60 28.51 35.96 43.48
SIC 36 Electric Equipment 1.73 6.89 10.14 13.15 16.22 19.08
SIC 29 Petroleum Products 0.03 0.47 0.49 0.48 0.50 0.53
SIC 30 Rubber 1.03 1.66 1.76 1.95 2.23 2.52
SIC 33 Primary Metals 0.65 1.48 1.57 1.68 2.07 2.50
SIC 38 Instruments 1.92 2.30 2.60 2.84 3.51 4.22
Rest of Industries 6.46 10.08 10.11 10.29 11.20 12.23
Total Industries 16.20 37.51 49.39 60.07 72.99 85.96
Cumulative Growth Rate
SIC 20 Food & Tobacco 0.2% 0.0% -0.1% 0.4% 0.9% 1.1%
SIC 30 Rubber 14.2% 0.0% 9.4% 7.5% 6.5% 5.8%
SIC 33 Primary Metals 13.8% 0.0% 7.7% 6.5% 5.7% 5.1%
SIC 35 Machines & Computer 26.5% 0.0% 0.9% 0.1% 0.4% 0.6%
SIC 36 Electric Equipment 4.8% 0.0% 1.2% 1.6% 2.0% 2.1%
SIC 37 Transport Equipment 8.2% 0.0% 1.3% 1.3% 2.2% 2.6%
SIC 38 Instruments 1.8% 0.0% 2.4% 2.1% 2.8% 3.0%
Rest of Industries 4.4% 0.0% 0.1% 0.2% 0.7% 1.0%
Total Industries 8.4% 0.0% 5.5% 4.7% 4.4% 4.1%
Demand (Tbtu/Yr)
SIC 26 Paper 23.91 21.78 22.63 24.28 26.68 28.65
SIC 35 Machines & Computer 2.08 5.97 10.17 13.91 17.58 20.88
SIC 36 Electric Equipment 1.29 6.82 10.99 14.97 18.64 21.62
SIC 29 Petroleum Products 0.66 16.55 17.39 16.85 17.75 18.77
SIC 30 Rubber 1.22 2.74 3.21 3.80 4.39 4.86
SIC 33 Primary Metals 2.33 3.11 3.42 3.78 4.74 5.64
SIC 38 Instruments 1.36 1.89 2.41 2.87 3.76 4.62
Rest of Industries 11.22 14.18 14.95 15.93 17.52 18.82
Total Industries 44.07 73.03 85.18 96.38 111.06 123.85
Cumulative Demand Growth Rate
SIC 26 Paper -0.9% 0.0% 0.8% 1.1% 1.4% 1.4%
SIC 35 Machines & Computer 10.5% 0.0% 10.7% 8.5% 7.2% 6.3%
SIC 36 Electric Equipment 16.6% 0.0% 9.5% 7.9% 6.7% 5.8%
SIC 29 Petroleum Products 32.3% 0.0% 1.0% 0.2% 0.5% 0.6%
SIC 30 Rubber 8.1% 0.0% 3.2% 3.3% 3.1% 2.9%
SIC 33 Primary Metals 2.9% 0.0% 1.9% 1.9% 2.8% 3.0%
SIC 38 Instruments 3.3% 0.0% 4.8% 4.2% 4.6% 4.5%
Rest of Industries 2.3% 0.0% 1.1% 1.2% 1.4% 1.4%
Total Industries 5.1% 0.0% 3.1% 2.8% 2.8% 2.6%

that theenergy pricesexperiencean overal declineover theforecast period. The highway (automobile)
price, thelargest of thefivetransportation modes, decreases at an averagerate of —0.70%. Themarine
energy priceisthesmallest priceand declinesat an averagerate of —1.5%.

The New Hampshire Department of Transportation (NHDOT) ischarged with developing Ten
Year Transportation Plansunder federal law, which serve asthe State’ stransportation plan. Thecurrent
plan, covering theyears 2003 through 2012, providesastrong foundation for increasing the use of inter-

modal transportation statewide. The Plan focuses on theinfrastructure necessary to support reliable
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Table3.14 Industrial Energy Prices

Base Case Forecast
Industrial Energy Prices (2000 $/mmBtu)

1990 2000 2005 2010 2015 2020
Electric 29.30 23.23 19.25 18.58 21.62 24.27
Gas 531 5.25 3.95 3.99 4.03 4.35
Coal 3.47 0.00 0.00 0.00 0.00 0.00
oil 8.90 5.04 3.95 3.97 4.07 4.18
Biomass 4.14 4.14 4.14 4.14 4.14 4.14
LPG 15.04 13.66 13.79 13.93 13.63 13.56

Cumulative Growth Rate

Electric -2.32% 0.00% -3.76% -2.23% -0.48% 0.22%
Gas -0.12% 0.00% -5.69% -2.75% -1.76% -0.94%
Coal 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
QOil -5.68% 0.00% -4.90% -2.39% -1.42% -0.94%
Biomass 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
LPG -0.96% 0.00% 0.19% 0.20% -0.01% -0.04%

intermodal transportation, including highways, bridges, rail, air, bicycleand pedestrian facilities. 1t does
not, however, focuson energy use, efficiency, or dternative energy inthetransportation system.

Table3.15 Trangportation Demand Summary

Base Case Forecast
Transportation Demand Summary
1990 2000 2005 2010 2015 2020
Economic Output
Residential
1998 B$/Yr 30.54 39.86 43.65 47.95 52.22 56.30
Cumulative Growth Rate 2.7% 0.0% 1.8% 1.9% 1.8% 1.7%
Commercial
1998 B$/Yr 38.50 55.84 65.27 74.86 84.19 92.95
Cumulative Growth Rate 3. 7% 0.0% 3.1% 2.9% 2.7% 2.6%
Industrial
1998 B$/Yr 16.20 37.51 49.39 60.07 72.99 85.96
Cumulative Growth Rate 8.4% 0.0% 5.5% 4.7% 4.4% 4.2%
Demand (Tbtu/Yr)
Highway 69.44 94.24 116.96 133.59 152.20 170.98
Bus 0.00 0.01 0.01 0.01 0.01 0.01
Train 0.03 0.05 0.07 0.09 0.12 0.15
Plane 3.68 4.66 5.72 6.61 7.41 8.15
Marine 0.03 0.06 0.08 0.11 0.14 0.17
Total 73.18 99.02 122.85 140.42 159.88 179.45
Cumulative Demand Growth Rate
Highway 3.1% 0.0% 4.3% 3.5% 3.2% 3.0%
Bus 8.0% 0.0% 4.3% 3.2% 2.6% 2.3%
Train 6.6% 0.0% 7.7% 6.2% 5.7% 5.3%
Plane 2.4% 0.0% 4.1% 3.5% 3.1% 2.8%
Marine 5.4% 0.0% 7.1% 6.0% 5.6% 5.2%
Total 3.0% 0.0% 4.3% 3.5% 3.2% 3.0%
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See Chapter 10 for moreinformation on the state stransportation energy use and opportunitiestoincrease

efficiency and usedternativefues.

Table3.16 Transportation Energy Prices

Base Case Forecast
Transportation Energy Prices (2000 $/mmBtu)

1990 2000 2005 2010 2015 2020
Highway 12.62 13.04 11.36 11.53 11.43 11.35
Bus 12.42 11.77 9.98 10.03 10.16 10.11
Train 12.42 11.77 9.98 10.03 10.16 10.11
Plane 7.73 5.94 4.93 5.04 5.18 5.30
Marine 3.23 3.77 2.62 2.62 2.71 2.80

Cumulative Growth Rate

Highway 0.33% 0.00% -2.77% -1.24% -0.88% -0.70%
Bus -0.54% 0.00% -3.30% -1.59% -0.98% -0.76%
Train -0.54% 0.00% -3.30% -1.59% -0.98% -0.76%
Plane -2.63% 0.00% -3.74% -1.64% -0.92% -0.57%
Marine 1.55% 0.00% -7.26% -3.65% -2.21% -1.50%

In order to provide amoreintegrated approach to transportation planning with an appropriate
focuson theenergy impactsof our transportation choices, the Governor’ s Office of Energy & Community
Servicesand the Department of Environmenta Servicesshouldincreaseeffortsto collaboratewithNHDOT
to ensurethat they havethelatest information on energy useand fud efficiency asit relatesto transporta-
tion. Asdiscussed in Chapter 1, we have recommended that NHDOT serve on an Energy Planning
Advisory Board to ensurethat transportationissues are considered in the State’ sfuture energy planning
efforts.
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3.7 Alternative“High Pricg’ Scenario

At the suggestion of stakeholdersand membersof the public, asecond hypothetical scenariowas
devel oped to understand how New Hampshire' senergy use, economic development, and environment
would beimpacted by asteep climb infossil fuel prices. 1t was suggested that, while the Base Case
providesval uable basdlineinformation for decision-makers, it would bevery helpful to also evaluatethe
effectsof unforeseenincreasesinfossl fue pricesastheresult of geopolitical events, resource shortages,
or other reasons.

Energy forecasting isadifficult undertaking, with many variablesthat arelikely to changerapidly.
Asaresult, the primary value of apolicy smulation model suchasENERGY 2020 or REMI liesnotinits
ability to“predict thefuture,” but rather initsability to estimate how potentia policieswould changefuture
outcomes of interest to the state, relative to what would have happened without the particular policy. As
discussed above, the Base Caseforecast isan attempt to project amost likely or “best guess’ future of the
energy and economic systemin New Hampshire, for the purposes of stimulating ideasfor potentia poli-
cies, andtesting for theimpacts of potentia policies.

Some projectionsof changesthat hel p shape the Base Case scenario are quite safe assumptions.
For example, both the state popul ation and the energy efficiency of the existing building stocks change
slowly over time, so our projectionsof their valuesover the next 10 and even 20 yearsarelikely to be
accurate within afew percentage points. Incontrast, several other key determinants of the Base Case
energy forecast arenotorioudy difficult to predict. Themost uncertain eementsarefutureworld pricesof
foss| fuds. Ashistory hasshown, unpredictableworld events can lead to rapid and mgor changesinthese
prices, over theshort or evenlongterm. And over thelong term, such priceshaveastrong influenceonthe
decisionsof peopleand businessesasthey invest in energy-using devicesand capital stocks.

For thesereasons, it was suggested during the early series of meetingsand discussionswith stake-
holdersthat it would be beneficial to the planning processto create and utilize ahypothetical alternative
forecast of world fossil fuel energy prices. The purposeishnot to provideasecond “prediction” of fossl
fuel prices, but instead to cresteapossible, dbeit purdly hypothetica, aternativeview of fuel pricesagainst
whichto test potential policies. Thisalternative priceforecast allowsusto seetheimpact of policies
against both theflat ElA-based projections, aswell asagainst ahypothetical price spikeevent that could
occur for avariety of reasons.

Asshown abovein Figures 3.5 and 3.6, the Base Caseforecast for fossi| fuel pricesfrom EIA
isvery stableand callsfor gradually falling real pricesover thenext 20 years. During the past 30 years,
fossil fuel priceshave shown periodsof great volatility, duelargely to geopolitical events. It wasdeter-
mined that the policy test ssmulations conducted to support the energy plan should also investigate the
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sengitivity of conclusonstoascenarioinwhichfoss| fuel pricesfollowed historical patternsof volatility in
additiontotheEIA projectionsof stability and modest decline. Thenext section summarizesthedternative
fossil fue price scenario that was devel oped, and the effects of thesedternativefossil fuel pricesuponkey
variablesrelativeto the Base Caseforecast.

3.7.1 High Price Scenario Definition

Rather than attempt to providean “ dternativeforecast” of fossil fuel prices, wedecided to smply
create an alternative price scenario, in which price dynamicsfollowed apattern similar to those seenin
recent history. Therefore, it isimportant to understand that this scenario isnot meant to be astatement
about, or forecast of, expected prices; instead, itisintended to provide aset of hypothetical pricesagainst
which theimpactsof policiescan betested. The high price scenarioisintended to provideafossil fuel
price scenario that issignificantly different from the Base Case price scenario for the purpose of under-
standing policy impactsin different circumstances.

Thebenefit of thisalternative scenarioisthat it providesmore context for the potentia policiesthat
aretested inthemode, asit can demonstrate whether the effects of potential policiesdepend significantly
uponwhich of thefossil fuel pricescenariosisused. If impactsof apolicy are shown to depend strongly
uponwhichfossi| fuel pricescenarioisused, thisindicatesthat policy makersshould exercisecautionin
relying onthe policy resultsto turn out intheway that any single scenario determines, because historically
fossi| fud priceforecastshave beeninherently uncertain.

Historical pricedataareavailablefromthe EIA’s State Energy Data System (SEDS). For the
SEDSuse category of “total energy consumption,” real (that is, inflation-corrected) prices(per Million
Btu) for coal, natural gas, and“all petroleum fuels’ relativetotheir valuesin 1978 areplotted in Figure6.
Itisinteresting to notethat natural gas pricesactually rose higher relativeto their 1978 pricethan did the
aggregated set of al petroleumfuels. Specifically, crudeail pricesclimbed to avaluejust over twotimes
their 1978 levelsby 1981, and then dlowly and gradually declined. Natural gas pricescontinuedtorise
through 1983, reaching apeak vaue nearly 3timestheir 1978 level, after which they too declined. By
1990, both gasand oil priceswere not far from twicetheir 1978 values.

Based on thisinformation, the average deviation of natural gasand petroleum product pricefac-
torsfrom 1978to 1990 (per Million Btu, relativeto 1978, inreal dollars) was calculated asshownin
Figure3.7. Thesefactorswerethen usedto scale EIA’'sforecast of natural gasand each petroleumfuel’s
cost (per Million Btu, inreal dollars) for the period 2008 — 2020, in order to create the* high price” (HP)
scenario.
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3.7.2 High PriceScenariol mpacts
Thehypotheticd rise(andfal) infossi| fuel pricesthat wastested would have avariety of effectson
somekey variables, relativeto the Base Caseforecast, assummarized in Figure 3.8. Thedemand, at point

of end-use, for fuelsother than natural gasand dectricity (primarily petroleum fuels) dropssharply
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Figure3.7 Pricescaling factorsto usefor theforecast period 2008 — 2020,

after the pricebeginstorise. Thisshift away from petroleum (and natural gas) at point of use continuesto

grow even after the fossil fuel prices begin dropping again, because it takes time for capital

for natural gasand all petroleum fuelsto turn over (and for customerswho are ableto changefuelsto do

s0), and becausefossi| fuel pricesremain abovethosein the base casefrom 2009 onwards.
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The shift away from natural gas and petroleum servesto increase the demand for el ectricity, as
summarizedin Figure 3.8 and Table 3.17. However, theresulting increasein electricity generationislikely
tocomelargely from el ectric power stationswhosefue isnatural gas. Theresultingincreasein natura gas
consumption by theelectric utility industry isgreater than thereductionin natural gasconsumption at the
point of end-use, which resultsin anet increasein theuse of natural gas. Theseusersarenot likely to
switch to petroleum fuels(oil, diesdl, or LPG) becausetheir prices have a so risen by the samefactor as
that of natural gas. For many end-uses, neither coal nor biomassareviableadternativefuels. Most users
of gasandoil will either invest in greater efficiency or switchto dectricity, whose price hasnot increased by
the samefactor asthe pricesof natural gasand petroleum.

Theincreased €l ectricity generation aso drivesup the pricefor eectricity (athough not ashigh as
petroleum asdiscussed above) assummarized in Figure 3.8 and Table 3.18. Notethat wholesaledectric-
ity pricesriseeven more(in percentagetermsrelativeto their base caselevels) than averageretail eectric-
ity prices. Thishigher wholesale priceleve isnot enough of ajump, however, to stimulate earlier
additionsof new eectricity generation capacity in New England relativeto new additionsforecast inthe
Base Case, asreflected by thelinefor “N.E. New Construction” in Figure 3.8. Asaresult, under this
scenario, aswith the Base Case, no new plantsareforecast until 2019.

High Price Scenario Compared to Base Case
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Figure 3.8 Effect of High Price Scenario on Key Variables, Relativeto Base Case
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Table3.17 Changesin NH Electricity SalesDueto High Fossil Fuel Price Scenario

New Hampshire Electricity Sales (GWh/Year)

20 Year
2000 2005 2010 2015 2020 Average

Base Case Comparison
Base Case 10,405 12,422 15,048 17,585 19,364 15,199
High Price 10,405 12,422 15,173 18,156 20,205 15,481
Difference 0 0 125 571 841 281
Percent Change 0.00% 0.00% 0.83% 3.25% 4.35% 1.85%

Table3.18 Changesin NH Electricity PricesDuetoHigh Fossil Fuel Price Scenario

Average Electric Prices (2000 $/MWh)

20 Year
2000 2005 2010 2015 2020 Average

Base Case Comparison
Base Case 98.67 79.38 69.65 79.42 88.35 79.61
High Price 98.67 79.38 69.73 82.42 91.18 80.97
Difference 0.00 0.00 0.09 3.00 2.83 1.36
Percent Change 0.00% 0.00% 0.13% 3.77% 3.20% 1.60%
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